PSA children were enrolled in a staged assessment protocol to differentiate difficult asthma from STRA [6] . The different stages were as follows. Stage 1: a detailed re-evaluation of the child including a nurse-led outpatient assessment with evaluation of inhaler device and technique, psychosocial questionnaire, a home and school visit, an assessment of adherence including prescription uptake check and a final multidisciplinary team discussion to decide whether the child had difficult asthma or STRA [6] . Stages 2 and 3: children identified as STRA progressed to invasive investigations including bronchoscopy and assessment of steroid response [7] . Differentiating difficult asthma from STRA is important to avoid unnecessary invasive procedures and side effects from additional treatments such as methotrexate. Furthermore, the healthcare costs of these approaches cannot be justified if simply improving basic management may improve asthma control. There have been no longitudinal studies that have assessed the long-term efficacy of a staged assessment of paediatric PSA. We hypothesised that the stage 1 assessment distinguishes difficult asthma from STRA and results in a sustained improvement in asthma control for those with difficult asthma. We determined the effect of the assessment on spirometry and medication usage in children with PSA up to 6 yrs later.
Data from children (aged 5-17 yrs) who underwent stage 1 assessment between the years 2005-2008 were analysed. STRA was diagnosed in those who progressed to stages 2 and 3 of the protocol in the 6-yr period. Skin-prick tests (SPT) to food and aeroallergens were performed at stage 1 [6] . The sum of SPT wheal diameters for aeroallergens (cat, dog, house dust mite and grass and tree pollens) and food allergens (peanut, egg and milk) were used to quantify atopy [8] . Height, weight, spirometry, exhaled nitric oxide fraction flow at 50 mL?s -1 (FeNO50), symptom control (Asthma Control Test) [9] , asthma medications and number of oral corticosteroid (OCS) bursts in the previous year were obtained from medical records 1 and 2 yrs after stage 1. All data were within 9-15 months and 21-27 months after the initial stage 1 hospital visit and current data were at variable intervals (up to 6 yrs after the initial visit). Children still attending our centre (Royal Brompton Hospital, London, UK) were seen between February and May 2011 and underwent prospective follow-up assessments. The number of OCS bursts in the previous year was determined from patient records and direct questioning of the family. For patients no longer being seen by us, details of current medication and spirometry were obtained from primary or secondary care physicians. Current medication details were also collected by telephone interview. The study was approved by the Royal Brompton and Harefield NHS Foundation Trust and NHLI Ethics Committee.
Differences between groups were assessed using the MannWhitney U-test and longitudinal data were assessed with the Wilcoxon matched pairs test using GraphPad Prism version 5 (GraphPad Software, San Diego, CA, USA). Regression analysis with robust variances was performed for the rate of change of forced expired volume in 1 s (FEV1) % predicted and daily inhaled corticosteroid (ICS) dose over time using Stata version 10.1 (Stata Corp., College Station, TX, USA). p,0.05 was considered statistically significant. 42 (54%) out of 78 children progressed to stages 2 and 3 within 1 yr of stage 1. Nine out of 42 had all three stages pre-arranged because of recent life threatening exacerbations. The remaining 33 had either no modifiable reason for poor symptom control found at stage 1 or remained poorly controlled after stage 1 interventions. Five more children progressed to stages 2 and 3 more than 1 yr later. Therefore, up to 6 yrs after referral, 31 (40%) out of 78 children with PSA were classified as difficult asthma while 47 (60%) out of 78 had genuine STRA. The baseline characteristics of children with difficult asthma compared with STRA are summarised in table 1. Figure 1a illustrates the longitudinal change in FEV1 % predicted after stage 1. The difficult asthma group steadily improved over time, while the STRA group ( fig. 1b) improved over the first year with a subsequent plateau. FEV1 % predicted improved by 2.6% (p,0.0001) per yr for all subjects, but the difficult asthma group had a greater improvement than STRA, showing an increase of 4% more than STRA (p50.039) over the whole period.
Children with difficult asthma were prescribed significantly lower ICS and had significantly fewer OCS bursts at all time points ( fig. 1e ). Longitudinally, daily ICS dose for children with difficult asthma reduced ( fig. 1c ), while children with STRA required increased ICS doses in the first year ( fig. 1d ). The difficult asthma group had a significantly greater dose reduction in ICS than STRA, with a difference of 431 mg (p,0.0001) between the two groups over the whole period.
Both groups showed a similar improvement in symptom score between stage 1 and current follow-up. This is the first report of the long-term effectiveness of a staged protocol to investigate paediatric PSA [6, 7] . After stage 1, 40% of children with PSA did not need invasive investigations, and they had fewer exacerbations and improved lung function up to 6 yrs later, despite being prescribed lower doses of ICS. Difficult asthma and STRA have slightly different clinical characteristics [6] ; STRA have worse spirometry, a greater family history of asthma, sensitisation to food and aeroallergens, bronchodilator reversibility and higher FeNO50. However, the considerable overlap between groups precluded using these markers clinically to differentiate difficult asthma and STRA in advance of the detailed assessment. Categorising children with PSA as either difficult asthma or STRA does not necessarily mean they will remain in that group. Among the 12 children excluded because they had already undergone invasive tests at the time of stage 1, eight were found to have potentially modifiable factors. Furthermore, at least 17 (55%) out of 31 of the difficult asthma group remained on o800 mg?day -1 ICS, thus remaining at risk of adverse effects. However, very few children initially considered to have difficult asthma were re-defined as STRA more than 1 yr after their stage 1 assessment, suggesting the original categorisation is reliable.
Limitations to these data are 1) inclusion of a highly selected cohort at a tertiary hospital, 2) retrospective collection of longitudinal data, 3) loss to follow-up may have influenced the results since children who improved were discharged and 4) in the absence of a sham assessment (which would not be practical) we must be cautious in attributing benefits to the protocol.
In summary, there is sustained benefit associated with a standardised protocol to assess paediatric PSA, particularly for children with difficult asthma. A prospective health economics analysis is needed since the use of specialist paediatric nurse time during the stage 1 assessment is substantial. However, the savings made by avoiding an in-patient stay for unnecessary invasive investigations are considerable, and the benefit of achieving better asthma control with simple interventions likely outweigh their cost [10] . EGFR and K-ras mutations in cytologic samples from fine-needle aspirates in NSCLC patients
To the Editors:
Mutations in the epidermal growth factor receptor (EGFR) gene in patients with nonsmall cell lung cancer (NSCLC) have been correlated with tumour response to treatment with targeted tyrosine kinase inhibitors (TKIs), especially gefitinib and erlotinib [1, 2] . A large number of studies have reported a significantly higher overall response rate, overall survival and time-to-progression in patients with EGFR-activating mutations compared with those with wild-type tumours [3] [4] [5] .
It has thus become mandatory to perform EGFR mutation analysis in all adenocarcinoma patients to improve treatment opportunities.
In addition to EGFR alterations, K-ras mutations are found in ,30% of adenocarcinomas [6] and each is usually mutually exclusive. About 70% of NSCLC patients present at first diagnosis with advanced disease, and in such cases, morphologic and molecular diagnoses are necessarily based on cytologic samples obtained by different methodological procedures [7] . It has been demonstrated that EGFR mutations can be detected in cytologic specimens containing .50% of neoplastic cells, and that analysis can be performed in samples with as little as 25% tumour cellularity [8] . Moreover, although the most reliable results have been obtained in samples from which o100 cells were analysed, it has also been noted that mutation analysis can be performed in as few as 30 isolated cells [9] .
In the present study, 66 consecutive NSCLC patients diagnosed between December 2009 and December 2010 were analysed. Patients underwent bronchoscopy with Wang needle aspiration (19-, 21-and 22-gauge needles; ConMed Endoscopic Technologies, New York, NY, USA) when lung cancer was suspected. Specimens were fixed in Citofix (Bio-Optica, Milan, Italy) and then stained with Papanicolau (Bio-Optica) or Fast Quick Rapid (Diapath, Bergamo, Italy) for rapid, on-site cytologic evaluation. Quantitative and qualitative cell analyses were performed on stained slides. Cell blocks were prepared in 20 cases that had enough available material. Histologic samples were also available for 19 patients (12 obtained by biopsy and seven by lobectomy).
Both cytologic and histologic specimens were accurately selected before DNA extraction. For cytologic smears, nontumour cells were eliminated using a scalpel under an optical microscope (2.56 magnification) or a magnifying glass, while the remaining material, comprising almost 90% tumour cells, was scraped off the slides and placed in a test tube. We used 106 and 2.56 magnification for the selection and quantification of small groups of cells, respectively. Cells were lysed in 50 mM KCl, 10 mM Tris-HCl pH 8.0, 2.5 mM MgCl2 and Tween-20 0.45% supplemented with proteinase K. DNA quality and quantity were assessed using Nanodrop (Celbio, Milan, Italy).
For paraffin-embedded samples, areas containing o70% of tumour cells were identified on haematoxylin and eosinstained tissue sections, and 5-mM sections of corresponding areas were macrodissected and collected in specific tubes. DNA extraction was performed as described for cytologic smears.
DNA extracted was subjected to PCR amplification for exon 2 of the K-ras gene and for exons 18, 19 and 21 of the EGFR gene. Primers for K-ras amplification were forward 59-GGT GAG TTT GTA TTA AAA GGT ACT GG -39 and reverse 59-GGT CCT GCA CCA GTA ATA TGC-39, while primers for EGFR analysis were as previously reported [2] . The PCR reaction product was purified using MiniElute PCR purification kit (Qiagen, Hilden, Germany) and then submitted to sequencing using BigDye Terminator 3.1 Reaction Cycle Sequencing kit (Applied Biosystems, Foster City, CA, USA). Sequence reaction was purified using DyeEx 2.0 Spin kit (Qiagen) and separated by capillary electrophoresis with laser-induced fluorescence detection (3100 Genetic Analyser; Applied Biosystems).
